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Moving Leptospira to the focus of One Health
epidemiology: Lessons from large scale genome
analysis of pathogenic species
N. Ahmed ∗, K. Nalam
University of Hyderabad, Hyderabad, India
Background: With their dynamic and agile genomes,
pathogenic Leptospira have shown tremendous acumen to adapt
to changing host niches and the environment. Next generation
sequencing (NGS) of their genomes has provided a lot of insight in
to the ability of Leptospira to evolve ﬁtness advantage and survival
mechanisms which have direct bearing on the development of
diagnostic and control strategies such as discovery of global vaccine
candidates. NGS data analysis of highly diverse Leptospirae has
been a formidable challenge although the automation of data han-
dling and analysis could impart sophistication in commandeering
the translational exploitation of genomic co-ordinates.
Methods & Materials: Using Leptospiral NGS data with in-
house pipelines, we assembled 172 full genomes of pathogenic
species and strains obtained from a wide range of human and
animal hosts representing all continents. Pan and core genomes
were computed and analyzed for all pathogenic species and func-
tional classiﬁcation and conserved domain search of proteins were
performed for all core genomes to understand predicted ﬁtness
advantages of different species with respect to different hosts or
geographical regions. Pathogen restricted proteins were analyzed
and compared to individual species/genomes to get insights into
the pathogenicity of the organism.
Results: A total of 427 pathogen speciﬁc proteins were iden-
tiﬁed and their characteristics were deduced. Out of these, 83
uniqueproteinswith signalpeptideswere identiﬁedwithpredicted
roles in host pathogen interactions. A total of 16 genomic islands
with proteins arranged in operons were identiﬁed indicating pos-
sible evolution and acquisition of virulence and survival functions
through lateral gene transfer mechanisms. Some of the virulence
factors and downstream mechanisms gleaned by us appear to be
entailing crucial roles for Leptospira relevant to long-term colo-
nization in the host and transmission propensity with wide host
tropism.
Conclusion: The potential virulence factors, diagnostic mark-
ers and vaccine candidates as identiﬁed in our study could lead
to devising much sought after strategies relevant to control of Lep-
tospirosis. Due to the identiﬁcation of a genomic basis for extended
survival acumen (andvast host tropism), Leptospirawould certainly
occupy signiﬁcant focus of attentionunder theOneHealth regimen.
http://dx.doi.org/10.1016/j.ijid.2016.02.081
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Background: Nigeria remains the only African country yet to
interrupt transmission of wild polio virus and has a high incidence
of childhood vaccine preventable diseases. Routine immunization
(RI) services have not achieved sufﬁcient coverages in remote rural
settings especially among nomadic Fulani pastoralist. The high
mobility and dispersion of these pastoralists makes easily missed
by healthcare services yet these pastoralist often seek medical care
for their animals regardless of the cost. We adopted an integrated
human and animal vaccination strategy with the aim of increasing
access and demand for RI services among nomadic pastoralist.
Methods & Materials: Nomadic communities and stock routes
in Bauchi were identiﬁed and geocoded using GPS enabled phones.
WeassessedRI andanimal vaccination coverage in these communi-
ties. Three rounds of targeted joint human and animal vaccination
campaignswere carried out. Vaccinations andother healthcare ser-
vices were administered to children, women of child bearing age,
cattle and dogs. Vaccination teams were composed of local veteri-
nary ofﬁcers, healthcare workers and health promotion ofﬁcials.
Results: A total of 4285 children less than one year of age and
1624 women were vaccinated in 49 settlements. Vaccination cov-
erage increased from22.7% to 80.1%.Of the 1271 children givenoral
polio vaccine (OPV) and 836 given pentavalent vaccine, 311(24.5%)
and 348(41. 6%) respectivelywere zero dose. Dropout ratewas 42%.
A total of 496(30.5%) women that received Tetanus Toxoid (TT)
received it for the ﬁrst time. The animal component of the study
gave intervention to a total of 28581 cattle increasing the coverage
from 41% to 61%, 26 dogs were vaccinated against rabies.
Conclusion: Routine immunization coverage increased in these
communities largely due to the administration of human vaccina-
tions alongside animal vaccination and other healthcare services.
High dropout rate recorded can be attributed to the high mobility
of these pastoralists. We recommend that the government adopt
this strategy in nomadic pastoralist communities.
http://dx.doi.org/10.1016/j.ijid.2016.02.082
